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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a structure of a switching device used in a digital X-ray 
imaging panel used in showing an X-ray image which penetrates a human body, and more 
particularly to a structure which prevents the distortion of the TFT characteristics caused by an 
electric field formed on the surface of a protecting layer which exists on the TFT and a method 
for manufacturing the TFT. 

2. Description of the Prior Art 

Generally, a digital X-ray imaging device uses a panel in which TFT arrays are formed. 

U.S. Patent No. 5,895,936 discloses a TFT structure formed in a TFT array panel used 
in an X-ray imaging device. 

The TFT structure of the known technology is explained in a top view of FIG. 1 and a 
cross-sectional view which is taken along the line A-A' of FIG. 1. 

The TFT 12 formed on a transparent substrate 1 comprises a gate electrode 3, a 
semiconductor layer 5 which is formed by interposing a gate insulation layer 4 on the gate 
electrode and has an island shape, and a source electrode 6a and a drain electrode 6b which are 
formed on the regions of both ends of the semiconductor layer. 

A pixel electrode 7 is connected to a drain electrode 6b of the TFT, and a first protecting 
insulation layer 8 is interposed on the pixel electrode to for an additional pixel electrode 9b. 
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A contact hole is formed in the first protecting insulation layer 8, and a connecting 
terminal integrally formed with the additional pixel electrode 9b electrically makes contact with 
a pixel electrode. 

Especially, the additional pixel electrode 9b has a ring shape along the edge portion of 
the pixel electrode 7 as shown by the hatched region of FIG. 1, and a portion of the additional 
pixel electrode 9b shields the TFT region. 

A photoconductive layer 10 made of selenium and having a predetermined thickness is 
provided on the pixel electrode, and a common electrode 11 is provided on the photoconductive 
layer. 

On the other hand, a storage capacity electrode 2 is provided at the lower portion of the 
pixel electrode, which is connected with ground wire (not illustrated). 

The TFT 12 is covered with the additional pixel electrode 9b to exclude the influence 
caused to the TFT by a high electric field when high voltage is applied at the common electrode 
11. 

When a portion of the additional pixel electrode 9b connected to the pixel electrode 7 by 
interposing the first protecting insulation layer 8, an organic insulation layer such as BCB and 
acrylic which has a lower dielectric constant is used as the first protecting insulation to exclude 
the influence of the high electric field on the TFT. 

However, in case the first protecting insulation layer 8 is formed with the organic 
insulation layer, since the property of adhesion between the organic insulation layer and the 
additional pixel electrode is not good. As a result, the separation of the layer which constitutes 
the additional pixel electrode and the inferiority of pattern are generated and then the 
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manufacturing yield rate is remarkably deteriorated. 

SUMMARY OF THE INVENTION 

The present invention has been made to solve the above-mentioned problem, and 
accordingly it is an object of the present invention to provide a structure which prevents the 
distortion of the TFT characteristics caused by high electric field formed on the surface of a 
protecting layer which exists on the TFT and a method for manufacturing the TFT. 

In order to achieve the object of the present invention, the present invention provides a 
switching device of an X-ray sensor which comprises a TFT provided on a transparent substrate, 
a first protecting insulation layer which covers the TFT, storage capacity electrodes connected 
to a ground wire at a lower portion of the first protecting insulation layer, a second protecting 
insulation layer which covers the storage capacity electrode formed on the first protecting 
insulation layer, and a pixel electrode connected to one terminal of the TFT on the second 
protecting insulation layer, at least one portion of the storage capacity electrodes shielding the 
TFT region. 

The ground wire is connected through a contact hole which is formed at a lower portion 
of the first protecting insulation layer and penetrates the first protecting insulation layer. 

The pixel electrode is connected to one terminal of the TFT through a contact hole which 
penetrates the first protecting insulation layer and the second protecting insulation layer. 

The first protecting insulation layer and the second protecting insulation layer are formed 
of an inorganic insulation layer. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and advantages of the present invention will become readily 
apparent by reference to the following detailed description when considered in conjunction with 
the accompanying drawings wherein: 

FIG. 1 is a top view of a TFT used as a switching device of a conventional X-ray sensor; 

FIG. 2 is a cross-sectional view taken along a line A-A' of FIG. 1; 

FIG. 3 is a top view of a TFT used as a switching device for an X-ray sensor according 
to the present invention; 

FIG. 4 is a cross-sectional view taken along a line B-B' of FIG. 4; 

FIGs. 5a to 5c are process cross-sectional view for explaining a manufacturing process 
of the TFT of an X-ray sensor according to the present invention; 

FIG. 6a is a graph for showing the transfer characteristics of a standard TFT; 

FIG. 6b is a graph for showing the transfer characteristics of a TFT in a structure which 
covers the TFT with a conventional pixel electrode; and 

FIG. 6c is a graph for showing the transfer characteristics of the TFT according to the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, the manufacturing method, the structure, and the operation of a TFT of an 
X-ray sensor according to the present invention will be explained in detail with reference to 
FIGs. 3 to 6. 

According to the manufacturing method of the TFT of the X-ray sensor of the present 
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invention, a gate electrode 103 formed of metal layers such as Cr and Al is patterned on a 
transparent substrate 101 as shown in FIGs. 3 to 5. A gate insulation layer 104 formed of an 
inorganic insulation layer of SiNx, Si02, and SiON is formed so as to cover the gate electrode 
103. A semiconductor layer 105 for example amorphous Si layer so as to have an island shape is 
formed on a gate insulation layer of a gate electrode section. A source electrode 106a and a drain 
electrode 106b formed of for example Cr and/or Al metal layers are formed so as to be 
connected to both ends of the semiconductor layer. The source electrode and the drain electrode 
are formed by simultaneously patterning them when the pattern of a data bus line 106 is formed. 
A ground wire 102 is simultaneously patterned across the region in which a pixel electrode is 
formed. Therefore, the ground wire 102 is arranged on the gate insulation layer 104 so as to be 
parallel to the data bus line. 

Thereafter, a first protecting insulation layer 108 formed of an inorganic insulation layer 
of SiNx, Si02, and SiON is formed on a transparent substrate in which a switching device and a 
ground wire 102 formed of the TFT 112 is formed. A contact hole is formed on the first 
protecting insulation layer such that a drain electrode 106b of the TFT and a portion of the 
ground wire 102 are exposed. Storage capacity electrodes 109a and 109c are formed by 
patterning an ITO layer thereon. The storage capacity electrodes 109a and 109c are 
simultaneously formed, and the capacity electrode 109a should be patterned so as to shield the 
region of the TFT 112. The ITO layer 109b which makes contact with the drain electrode 
section of the TFT is patterned so as to be separated from the ITO which forms the capacity 
electrodes 109a and 109c, and functions as a connecting terminal of a pixel electrode 107. 

Thereafter, as shown in FIG. 5c, a second protecting insulation layer 115 formed of an 
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inorganic insulation layer of SiNx, Si02, and SiON is formed on a substrate in which the 
capacity electrodes 109a and 109c and the connecting terminal 109b of the pixel electrode are 
formed. A contact hole is formed in the second protecting insulation layer such that the 
connecting terminal 109b which makes contact with the drain electrode 106b of the TFT is 
exposed, and the ITO is patterned thereon to form a pixel electrode. Namely, a square shape of 
the pixel electrode 107 and the capacity electrodes 109a and 109c is formed by interposing the 
second protecting insulation layer, and the capacity electrode 109a connected to the ground wire 
102 simultaneously shields the TFT region. 

According to the TFT and the pixel electrode having the above-mentioned structure, 
even if an inorganic insulation layer is used as the second protecting insulation layer instead of 
the organic insulation layer, the characteristics of the TFT is not distorted severely as shown in 
FIG. 6c and the merits of the inorganic insulation layer can be used in the TFT structure of the 
present invention. 

Thereafter, a photoconductive layer 1 10 formed of selenium is formed on the substrate in 
which the pixel electrode 107 is formed as shown in FIG. 4 and a common electrode 111 is 
formed on the optical conductive layer. 

The TFT transfer characteristics of the present invention is similar regardless of the 
protecting insulation layer which is the organic insulation layer or the inorganic insulation layer 
as shown in FIG. 6c, and has a good graph characteristics compared with the ideal TFT transfer 
characteristics of FIG. 6a. 

On the other hand, in the conventional TFT in which an inorganic insulation layer is 
used as the protecting insulation layer and the TFT is covered with the pixel electrode, the 
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characteristics of the TFT is severely distorted compared with that of the TFT which uses the 
organic insulation layer as the protecting insulation layer. 

According to the present invention, by interposing the first protecting insulation layer 
formed of the inorganic insulation layer, the storage capacity electrode 109a connected to the 
ground wire 102 shields the TFT region. Therefore, the TFT is effectively protected from the 
high electric field caused by the charge accumulation or by high voltage applied at the common 
electrode 11. Further, even when the voltage of the pixel electrode is raised, the voltage does 
not influences the TFT. 

Further, since the first and the second insulating layer can be formed by an inorganic 
dielectric, the manufacturing yield rate of the TFT array is improved. 

As stated above, a preferred embodiment of the present invention are shown and 
described. Although the preferred embodiment of the present invention has been described, it is 
understood that the present invention should not be limited to the preferred embodiment but 
various changes and modifications can be made by one skilled in the art within the spirit and 
scope of the present invention as hereinafter claimed. 



